In order to measure the concentration of ammonia production via corrected Nesslerization method and 3-indoleacetic acid as Salkowski method in halophilic, alkalophilic and haloalkalophilic bacterial isolates, soil samples were collected from six different areas of Khorasan Razavi and bacterial isolates isolated and purified using different growth medium accordingly. The alkalophiles isolates showed maximum ammonia production (0.055%) among the three groups of bacteria which this amount was 9.5 times of its average in haloalkalophiles isolates (0.0058%) and 13 times of ammonia production average in halophiles (0.004%). Mean comparison of the concentration3-indoleacetic acid production in three groups also showed that the most isolates of halophiles, alkalophiles and haloalkalophiles were IAA producer with 0.0003, 0.0001 and 0.0021percent respectively that the IAA amount in haloalkalophilic group was about 6 and 14.5 times of it in halophilic and alkalophilic isolates respectively.
INTRODUCTION
Halophile microorganisms are a group of soil microorganisms that can be grown in the habitats with high salt concentration and have been adapted to these conditions (Zanjirband et al., 2013) .Alkalophilic bacteria retain their internal pH about 9.5 and the external pH between 9 and 11. These bacteria keep their activities with plasma membrane proton pump in their cytoplasmic membrane (ATP and sodium-proton exchange pump) (Horikoshi, 1999) .
Another group of bacteria that can grow in the alkaline conditions and in the presence of salt is known as Haloalkalophiles. This dual haloalkalophile characteristic making them interesting for basic studies of different aspects of biotechnology (Joshi, 2006 and Feng et al., 2005) . Isolation of these bacteria carries out from habitats such as alkaline lakes, Saltern Lakes, salt brines, carbonate springs and sea salt and alsofrom common saline and alkaline environments such as saline and alkaline soil (Singh et al., 2010) .
On the other hand agricultural production was affected by soil salinity and the negative impact of salt on plants interfere on the important biochemical processes of plants by water shortages , osmotic stress and the sodium toxicity (Detkova and Boltyanskaya, 2007) .In response to the salinity stress, plants begin to accumulate osmotic regulation compounds with low molecular weight such as sugar alcohols and amino acids. The accumulation of these compounds is a primary mechanism of salt tolerance and adaptation to drought stress in plants. However, in some cases, the amount of osmotic regulator is inadequate. Thus, bacterial osmotic regulator can be used in plants (Rontein et al., 2002) .Glycine betaine simulates plant growth and nitrogen fixation under the salinity stress condition In Azospirillum haloperfrans and Azospirillum brasilense (Hartman, 1988) .These bacteria can improve the resistance of wheat to salinity via nitrogen fixation and hormones producing such as auxin (Saatovich, 2006) .Usage of four genera of bacteria and two genera of actinomycete snonsymbiotic diazotrophs haloalkalophiles on wheat (Triticum aestivum L.) showed that plant dry weight was higher in the actinomycetes treatments than the bacteria genus. But the plants height in the bacteria treatments was higher (Butale et al., 2010) . Oren et al. (1991) reported that Halo bacterium parevalens analyzed the maximum of nitrogen-containing aromatic compounds in the salinity condition between 13 and 14 percent.
In a study of effect of salinity on the life of free-living diazotrophs and the total population of bacteria in two saline soils (Moradi et al., 2011) was observed that the free-living diazotrophs population and the total heterotrophic bacteria in the soil with 35 dS/m EC was significantly higher than in the soil with70dS/m EC (Moradi et al., 2011) .
It has been reported that IAA produced by bacterial strains isolated from extreme environments helps to plants for salinity tolerance increasing after inoculation of bacteria into the plant (Mishra et al., 2015) .Results of determination of various combinations of auxin in 50 strains of P. fluorescens and P. putida species by using HPLC showed that 36 strains (72%) of bacteria were able to secreteat least one of the auxin indole compounds, including IAA (indole acetic acid), IAM (indole acetamide) and ILA (indole-lactic acid ) (Khakipour et al., 2012) .Effect of inoculation of bacteria producing IAA on the growth of canola seedlings in the greenhouse experiment also showed that these strains have significantly increased shoot height (up to 15.5%), shoot dry weight (up 58%) and root dry weight (up to 305%) (Khakipour et al., 2012) .
Study of bacterial populations in the very salty lake in India (Sambhar) resulted in 93 haloalkalophilic bacterial isolated that had been have optimum growth in an environment of 2-25% and 6-12 pH (Sahay et al.,2012) . In the PGPA parameters ammonium producer with 56% isolates were maximum compare with ACC-deaminase producer (53%), IAA (50%), HCN (28%), siderophore (21%), and soluble phosphorous (34%).Isolates showed plant growth promoting activities and enzymatic producer characteristic that it can be utilized for plant growth improvement in saline area (Sahay et al.,2012) .Iran has various saline environments that their microbial diversity, the ability of external hydrolytic enzymes producing, osmotic solutes and even more of these aspects have PGPR characteristics in the agricultural biotechnology studies has been less studied (Rohban et al.,2009 ). This study focused on qualitative identification of ammonium production and 3-indoleacetic acid production in some indigenous extremophile isolates (halophile alkalophile and halo alkalophile) in the Khorasan Razavi Province that have been collected, isolated and purificated from different sources of soil if having this ability the possibility of their usage to fight with salinity stress in the vicinity of the plant is evaluated as the next step.
MATERIALS AND METHODS
In order to quantitative determination of ammonia and 3-indolacetic acid production by halophilic, alkalpphilic and haloalkalophilic isolates, soil sampling was carried out from six different areas from a depth of 0-25 cm from Khorasan Razavi saline soils (Table 1) . Then samples were transferred to the lab in the sterile tubes with area recording by GPS in the time duration less than 48 hours. The samples were kept at 4 ° C during this interval and then were stored at 4 ° C in the lab. Isolation and purification of each halophilic, alkalophilic and haloalkalophilic isolates was done by their specific medium culture ( Table 2) isolated respectively. After isolation, subculture was done several times to ensure purity of them. Purified isolates were preserved as a liquid nitrogen method for long time preservation (Horikoshi, 1999) .
In order to quantitative measurement of ammonia production, the modified Nesslerization method (Heonsang et al., 2013) with some changes was used to proper it for intended isolates.
At the beginning, the specific liquid medium culture was prepared for each group of isolates and the isolated in each group was subcultured again. Then, 20 ml of fresh medium culture from each isolates was centrifuged at 2000 × g for 10 minutes in the three replicates. 10 ml of centrifuged culture supernatant were transferred to 25 ml balon joje and were increased to the final volume with sterile distilled water. The intended standards were also prepared from NH4Cl stock solution with 1000 mg concentration. The prepared standard concentration from NH4Cl was concluded 0, 10, 20 and 40 mg l-1. Then, 0.2 EDTA was added to all standards, control and samples to eliminate calcium and magnesium ionic interference (Yuen and Pollard, 1952) . Consumable EDTA was made from dissolving 10 g NaOH in 60 ml of twice distilled water via heating and adding 50 g EDTA and preparing the final volume to 100 ml. 0.4 ml of Nessler reagent that was prepared from Fulka company was added to all standards, control and samples and finally the ammonia concentration was read at 420 nm wave length by spectrophotometry system (PG 9000 model) after 30 minute. After standard curves plotting, the ammonia concentration was determined for each group of isolates.
In order to measurement of 3-indolacetic acid production in the isolates and their replicates, the modified Salkowski method (Glickmann and Dessaux, 1995; Gutierrez et al., 2009) with some changes was used to proper it for intended isolates. At the beginning, the specific liquid medium culture was prepared for each group of isolates and the isolated in each group was subcultured again. In order to IAA determination, 1 g L-1of tryptophan amino acid was added to fresh medium culture as a precursor (Swain et al., 2007) .Medium cultures were incubated in the proper temperature (35 to 37 ° C) for 3 to 7 days depending on the type of microorganisms. Then medium cultures were centrifuged at 6000 × g for 10 minutes. To 2 ml of supernatant centrifuged solution was added 2 ml of R1 reagent (Salkowski regent) and next samples were read after 30 min in the water bath with 32° C temperature in the 535 nm wave length by spectrophotometry system. R1 reagent or Salkowski regent was prepared by 12g dissolution of FeCl3.6H2O in 429 ml sulfuric acid increasing the final volume to 1 liter. To standards preparation at first 100 mg l-1 stock solution was madeby dissolution of 0.1 g3indolaceticacid (Sigma) in 1 liter distilled water and next the other standards (25, 50 and 75 mg l-1) were prepared.
Electrical conductivity and pH were measured in each group of isolates with conductivity and pH meter (EW-35414-00). Osmotic pressure, total dissolved solids and sum of cations or anions was calculated for all isolates (Tables 3 to 5 ). The ammonia and IAA production by isolates were analyzed using the software MSTAT-C and mean comparison of data was compared by Multiple Dunkan Test in 5% level. Also, multiple regression analysis calculation was done by MSTAT-C software to study of the effect of pH and electrical conductivity on ammonia and IAA production in the isolates. 
RESULTS AND DISCUSSION
Mean comparison of NH3 production in halophilic isolates (Fig. 1) showed that production of NH3had significant difference in different isolates at 5% level. The range of NH3 production was changeable between 0 to 0.01554% in the isolates. Maximum and minimum ammonium concentration was observed in H8 and H9 isolates respectively.
Maximum of NH3concentration was observed in alkalophilic isolates among the three groups of them (Fig. 2 ). Maximum of NH3 was observed in A7 and A5 without significant difference together and after them in A16 with significant difference with both of them (Fig 2) .
Minimum concentration was observed in A18, A12 and A4 without significant difference with each other at 5% level. Mean comparison of remained isolates did not show any significant difference together (Fig 2) .
The concentration of ammonia production in haloalkalophile isolates showed no significant difference together at 5% statistical level (Fig 3) . Generally, Maximum average of ammonia concentration was observed in alkalophile isolates (0.055%) that it was 9.5 and 13 times more than that in the haloalkalophiles ( bacteria showed that nitrogen oxides may be formed in the alkaline environment. Cluster culture experiments have shown that isolates in alkaline lake belonging to obligatory alkalophiles with a pH about 9. In limited continuous culture with ammonia along with control pH, one of the isolates grew at pH greater than 11.4. Absolute maximum not only among chemo litho autotrophic, but even close to the maximum was established for alkalophiles heterotrophic (11.5) (Sturr et al., 1994) . This shows that alkalophiles ammonia producer somehow to overcome the major problem (such as carbon limits) autotrophic metabolism in the extremely high carbonate to bicarbonate ratio. However, high salt concentration was a bigger problem for ANs strains such as Nitrosomonas halophila than to high pH. Growth was possible in the range between 0.1 to 0.9 M sodium from sodium chloride scorce. Cultures did not need to Cl -, They could growth in the pure sodium carbonate culture. The other problem for this special nitrificators was ammonium concentration. They could not tolerate to higher concentration of 8 mM ammonium chloride in pH=10 and they could not grow without lag phase when ammonium concentration was lower than 4 mM.
Ammonium toxicity increased with pH increase (Sturr et al., 1994) . were not significant for other equations and regression coefficients statistically (Table 6 ). In many cases, the use of different substrate acts as an important feature in the identification of bacterial species (Hansen, 1930) . One of the important factors in the selection of ammonium measurements methods is its concentration and the presence of interfering ions measurements. The minimum ammonium concentration must be more than 20mg/L in the Nesslerization method (Hansen, 1930) with regard to mean of ammonium concentration producing by isolate in this method and as well as ease of its, the usage of it seems suitable.
The study of twenty endophytic bacteria isolated from four dominant halophyte leaves and species resistant to salt in the Gujarat region of India revealed that six bacteria (30%) and two bacteria (10%) were ammonium producer and have mineral phosphorous solubilization activity (Arora et al., 2014) .From this bacteria, 85% of isolates (17 bacteria) grew in 7.5% sodium chloride and 15 bacteria and 75% of them showed tolerance to more concentration than 10% of sodium chloride. Phylogenetic analysis showed that the bacteria belonging to the genus Bacillus. Phylogenetic analysis showed that the bacteria belonging to the genus Bacillus (Arora et al., 2014) .
The study of IAA in halophilic isolates (Fig. 4) showed that maximum of IAA production was observed in H8, H7, H5 and H6 isolates with significant difference to each other at 5% level.
Results showed H4 isolate was not IAA producer (Fig 4) . The range of IAA production among halophilic isolates was variable between 0 to 2.036×10 -3 %.
Results of experiment showed that most of alkalophiles isolates were not IAA producer ( Fig   5) . Maximum of concentration of IAA production was observed in A8 and A1 with 5.752×10 -3 % and 3.827×10 -3 % and significant difference together. After that the two isolates (A11 and A13) had maximum IAA concentration without significant difference to each other and then A7 isolate was observed ( Fig. 5 ).
Maximum and minimum IAA concentration was observed in haloalkalophilic isolates ( Fig.6) with 5.083×10 -3 and 0 percent in the HA3 and HA5 isolates respectively. Then, both HA8 and HA9 isolates showed maximum IAA concentration with 4.393×10 -3 and 3.604×10 -3 % respectively after the maximum concentration with significant difference together in 5% level ( Fig. 6 ).
Mean comparison of IAA concentration in three groups of isolates showed that haloalkalophilic, halophilic and alkalophilic isolates with average of 2.116×10 -3 %, 3.46×10 -4 % and 1.46×10 -4 % were IAA producer respectively that IAA production in a haloalkalophilic group was about 6 and 14.5 times more than IAA concentration produced by halophilic and alkalophilic groups.
In a study of 60 rhizobium and pseudomonas fluorescens isolates determined that between rhizobium and pseudomonas fluorescens isolates was observed significant difference in the ability of IAA production and among them R9 isolate with minimum IAA production (0.45 ppm) and R32 isolate with maximum ability of IAA production (10.86 ppm) were selected as Study and isolation of two bacteria Bacillus licheniformis and Bacillus sp. resistance to salinity respectively with 300 and 400 mmol/L of sodium chloride of potato rhizosphere of a saline soil in Algeria showed that both bacteria producing a lot more-indole acetic acid (78 and 101 milligrams per liter), respectively. These bacteria also produce numerous enzymes such as urease and they have also showed capable of producing siderophore, dissolution of inorganic phosphorous and antifungal properties (Nabti et al., 2013) .
Results of multiple regression analysis of IAA concentration for each group of isolates ( Table   7 ) also showed that the only equation for production of IAA concentration forecasting in halophilic isolates (the first equation of table 7) was significant under effect of electrical conductivity and pH at 5% level (P=0.015). Results of multiple regression analysis were not significant for other equations and regression coefficients statistically ( Table 7) . The average of pH in halophiles isolates was acidic (6.72) ( Table 3) . The most isolate's growth caused pH changing in the medium. Maximum and minimum pH was observed with 4.9 and 8.4 for H10 and H14 (maximum) and H6 (minimum). Growth of six isolates (H10, H14, H1, H2, H13, H9) cause pH reduction compare to the primary medium, but, the growth of other isolates caused increasing pH in the medium culture ( Table 3 ). The average of electrical conductivity was 60.85 dS/m in the medium ( Table 3 ). The average of osmotic potential, total dissolved solids and concentration was 21.9 bar, 3.89% and 608.5 mq/L. High osmotic potential in the bacterial medium culture is about of osmotic potential in soils in the permanent wilting point (10 to 20 atm) that it can be a reason for living and performance of this bacteria in the high salinity of soil near to plant according to the other report's researchers (Saatovich, 2006 and Mishra et al., 2015) Compare the pH value of the alkalophilic isolates ( Table 5 ) indicated alkaline conditions in the medium culture and changing the pH of the medium (pH was 7.8 in the control).None of the bacteria growth in acidic and neutral pH range occurred and the pH value is allocated to the lowest level in A9 isolate (7.5) . Alkalophilic bacteria can change the environmental pH to proper grow (Horikoshi, 2006) . Bacillus clausii No. 221 is a good alkaline protease producer.
It can be grow in the neutral pH lowly and change the pH of liquid culture medium. It was observed that when the acidity of the medium was about 9, bacteria begin to grow fast and produced large amounts of the alkaline protease. Oyama and Horikoshi were isolated an alkalophilc from Arthrobacter sp. so that it exploits the ε -caprolactam polymer. This microorganism can also change the acidity of the liquid medium into a proper acidity (Horikoshi, 2006) .
Study of electrical conductivity of isolates also showed that their growth in the medium culture had little effect on medium electrical conductivity. The EC was 10.4 dS/m in the control. Another distinguishing feature of Bacillus alkalophilic strains is that for many of them sodium ions for growth and mobility is absolutely required. Amino acid uptake into cells as a function of sodium chloride by Kitada and Horikoshi (1977) showed that the presence of sodium chloride plays an important role in the mechanism of active transport of amino acids into alkalophilic cells. In some Bacillus alkalophilic strains, potassium ions (K + ) can be an alternative to sodium ions (Horikoshi, 2006) . Sodium needs has also been observed and confirmed in the process of differentiation, spore production and germination of alkalophilic strains (Horikoshi, 2006) . The average of osmotic potential, total dissolved solids and concentration was 4.39 bar, 0.7815% and 122.11mq/L (Table 4 ). Kodo and Horikoshi (1983a) reported the germination of alkalophilic bacillus pseudofirmus. None germination was observed in the absence of sodium chloride. Suitable temperature for germination and sprouting was about C ° 37 and germination was happened in the range of pH 8.5 to 11.1. pH suitable for germination was about 10. 1.0 to 5.0 molar concentration of sodium chloride was suitable for germination. Other cations such as potassium, ammonium, rubidium, cesium and calcium did not show this simulating effect. Lithium cation showed only weak stimulus (Kudo and Horikoshi, 1983b) .
The average of pH in haloalkalophilic isolates was 8.99 (table 5) that it had not significant difference with pH of control (9.13). Mean of electrical conductivity was very high in the haloalkalophilic isolates (159.61 dS/m). The study of EC amounts in isolates had high difference after growth ( Table 5 ). Maximum and minimum of it was observed for HA1 and HA10 with 48.17 and 259.06 dS/m respectively. The average of osmotic potential, total dissolved solids and concentration was 57.46 bar, 10.21% and 1596.16 mq/L ( Table 5 ). The average of pH was higher in the alkalophilic isolates than to halophilic group. But the amount of EC, osmotic potential, total dissolved solids and concentration had increasing trend in alkalophilic, halophilic and haloalkalophilic isolates ( Table 3 , 4 and 5). The amount of EC, osmotic potential, total dissolved solids and concentration in haloalkalophilic isolates was 13 and 2.6 times bigger than alkalophiles and halophiles. These microorganisms to survive in stressful conditions have developed bioenergy and structural adjustment of pH to maintain homeostasis and intracellular osmotic pressure (2014, .al et Sorokin).
CONCLUSION
The average ammonia production in alkalophilic isolates (0.055%) was much higher than the other two groups. The Nesslerization method is a very sensitive method for measuring low ammonia concentration but even in the medium of Halophiles with the average pH of 6.72 and ionic interference may cause measuring error, the application of the method with slight variations was satisfactory. The producing IAA concentration was higher in the haloalkalophilic isolates than the two other group and this concentration was not under effect of pH and electrical conductivity and directly dependent on the type of microorganisms.
REFERENCES
[1] Alikhani H, Saghafi Marakhanlo D, Ebadi Nahari A. Evaluation of production hormone auxin, indole acetic acid (IAA) by Rhizobium bacteria and Pseudomonas fluorescens.
